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Project Introduction

There is substantial evidence suggesting that a Lithium-ion cell undergoes
internal structural and mechanical changes prior to a catastrophic failure.
Some of these changes include electrode expansion, electrode ruffling,
dendrite formation, internal gas formation, and internal density changes. A
key characteristic of these changes is that most of them occur prior to any
external measurable parameter variation, such as in terminal voltage, surface
temperature, or mechanical surface strain. Therefore, detecting internal cell
structural and mechanical changes early and with adequate resolution has
several benefits, including the prevention of catastrophic accidents sufficiently
ahead of time, and the gathering of additional information that can be used to
more accurately assess the health and life of cells during operation. We
propose a novel approach that simultaneously detects and corrects these
internal cell changes early and using hardware that can be permanently
installed externally on the surface of a lithium-ion cell. Our approach enhances
the safety and prognostics associated with lithium-ion batteries, and its
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efforts where electric and/or hybrid-electric propulsion systems are being

engineered at NASA.

Battery technologies are critical for renewable systems, such as solar, wind,

and hybrid/electric vehicles. Batteries are also a critical component in large

data centers and in aerospace systems where failures must be detected early,

accurately, reliably, and cost effectively. Our customers should include US

government agencies, such as DOD, NASA, DOE, and commercial companies

such as Boeing, GE, Tesla, GM, Ford, among others.
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